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(54) HYBRID INTEGRATED SEMICONDUCTOR DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To solve the problem that a 
diode, a resistor, and a capacitor for absorbing noises 
and so on are scattered as discrete components on a 
printed board between an input connector and an 
integrated circuit and large mounting area, a large 
number of components, and a large amount mounting 
man-hours is needed. 

SOLUTION: An input surge absorbing circuit 8 which 
absorbs an input surge from an input connector is 
constituted by putting a level shift circuit 9 which 
attenuates or shifts the level of an input signal and an 
electric signal converting circuit 1 0 such as an 
operational amplifier and a buffer circuit in one unit 
structure and then arranging and packaging a plurality of 
unit structures in parallel. 
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1 

Art^St. 

iMas-A^at a^A^si^jft-r st&fe&tb;^ 
si co^tw-t tizuvmm s n .s * - v? s ?t ii y -r x * 
wu-tzmmzMrx-tz-t-.i? ■ y ■< xgiiR^at. 

St roRg(r^;ft.^ft,g^£ix7t. «S«t6*fc»4t"</i' 

ffi?s#A^i#©t ^^A^j#si^Mr£;-t-5HftiE€-ai^* 

(4, |^-0^*frSSt^S$ti--t^Sr t£#tgc t1" 
[fS*JjU] ^gp^^m^^fB-f-^A^^ttStt^co 

^as~«^&ff#£ffl;^si£»<z>fcb;^at, 
m&&Ats^wt.b ^KA^j^si-*MS-rs«(ffB#aa^j^ 

e^i-s^fe^^fe-i?--^ • y-rx«JK^at. 

iffi8B=& A ^S t S W. At) In *t)S -f 5 jiff IE €■ tti ^ 

s t c izztiz'timm zivtc. n&mm * a \"<*> 

A^St, 

^i-gB-m^wfs * *• tu ts-t s it» a t> #a t . 

jffiSES- A 2) ^S t S @E A:*) ^S I- *ff&-T 6 SulE# Hi 2i ^ 
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«T1S# A* #S t 3 0E A^3 *S fcWJSi" S HE* W * * 
**. J: » 

JO [ff#Jg6] *»*»&*«««»#AA£;h»5*tt0> 

KrsE«- a* ^s t a & a^j ^s t-*j-jc&-r s wiss-tu ^ ^ 

fflffB«-A*¥-St aKA^^SIc*tlc£:-r5t«ra2«-W^¥ 
Strong I;: ^^h,^£*vfc, S&ttffi 

[M««7] *»*jfe«*tt«*#AA3fr6*lfc0> 

atrial- A*»#st a^A^j^afc*fjj:i-5a(na#m^^ 

St <&rair*;h^;h,&*fc£;ft,fc. -9— ^*fc(*y -f X4r 

flff?E=&A^#St SBA*#H:»t»»t:-*-*«ria«-a*# 
Strorai--t^-?r^S^^tLf=:, ®^«fB*fctt:i"<^ 

«ria# a * ^s t a k a^j ^s izms-r z mie# tu * * 
*A.fc««w«»«»*a t . 

St. 

^SB^«^e<3«#Srtti^-r«>a^*st , 

HufBA^St HfrfEtH^i^St ©rat^j^^ixfc. iJ— 
-^Sfcfiy ^X«r»iRi-5«t|«:*jLfc-9— • y -f X 
KiR^St, 

fitllEATj^St «rSE(±j*^stwra^s«s$^7t, ®^ 
«i6*fc(*L"</u->7 bmrnzMrZ-timit • ^/u->7 
50 h ^-s t » 



(3) 

3 

una*- & ■ ; * xw^&&mj&'rz>*mftm*, *s 

9 1 ^A* $ tt5 A*>^ 

St, 

i?titc&; >r x-ft»iR'rs«tB*:**fc+-^ • y -<x ;<? 
me a*> ^a fc wie w t m \^mwt $ , ■ «« 

t. 

lM*Sl 0] A* SjIxSA* 

fit, ^ 

1 1 ] ^«B*>6«*«l«*s6 s A* ^6A^3 

w« ^ * w * -r s a * ^a t > 

WfEA^^t flfBttJ^^&i: ^Htw^jg!$tt^. 
^fcli; -YX*KiR-rS«fB*:*x.^:*-^ • y >T X 

MlE^-v 5 ■ y-f Xi»iR*ik«:«rit-r M 
OpF. 5 0 0 QT+0. 5-1 5kV^J:^#t^t 50 



4#&f}2 0 0 3- 1 5 8 1^,3 
4 

-^BltKHlOOpF, 1 500Qt±1000 
VK±^»««* — ^18*^ Sfcfll'OKHz-200 
MH zT'2 0-1 0 0 V/m^±(DiMit^lrXT 
£ «:*MRi:-rs»*9U . 4, 5, 7~9*fctt 

zm&m 1-14 co^-r tt*»— ofce«©«**w** 
att5a*si-i 4(Dtvi*tt^-o^ia«feo«-&^ 

[0 0 0 1 ] 
[0 0 0 2 ] 

hP-/^-^ (ECU) ti*tftt6fH»36«ic x m 
1J— v^y Xoft^ft -^-^rA^ $ 

RiR-rsraffi&Jtr&fcir-s'"- y-r xRjRiufc.^ 

[0 0 0 3 ] Ell 6 ir^i-J: 5 K> ^rtt^^^^ 

fcum-rsmsgn ^L//^^yy hSfiingK^ 

^SB^5>««*tt-^:«ftWA*«-?-2ti x ^tL^O^fg 



(4) 

5 

10 0 0 4] 

x-r y - h%a net DMLt^tfc*, 

[0005] #3i§Wi4. iCWHjfetiiM^-CttSixfct 

f,ntt±-5T, ^°y v h£ts±r*rosiigB8r*/j>$ 

[0 0 0 6] 

#^i-a^5»£*«^##!i£e«4. -y— ^- y 

[0 0 0 7] 1- *!6MlJi*»^€)I-&mSf^#fr 
gIBtt, mSUftfS fiSAA*n5«*©A*f £0 

at. ^f&^m&wfs^&m^-rafctisrotti^st. 

MSE# A*J ^S t S & ^S I- *Mc&i- -5 i!u SE# W * ^ 

s t © fa i- -t tt ;h,«iB6 * ^fc . -y— s? * fc « y << x z 
wm-tzmmMcZ-it-v— * • y -fXKi&^st, 

tHst-rs. 

[0 0 0 8] feS^tt, **WlC*»i6»Stt-&*SriJ£*fl: 

mis# a^i ^s t s k a* ^s tc Mis-r 5 miE=& m t> ^ 
s t (d ra ir -ttv ?t%mm § *t fc . «£*sti * ^ <4 ^ 

[0 0 0 9] fcs^ii, ^JSWJc*^^***^*** 

st, ^gB-m^wm-e-^w^-rs^^wtti^^st. 
ntne^-A^st si^A^^si-*tf{?i-?.BfriE=§-ttJ^i^ *o 

[0 0 10] fc5l^(4. *38MlwA»*»S*^*8|i|ti||ft: 

St. ^a^m^ttff^ffi^S^ifrcDtij^Si. 
mTlE«- A ts ^S t US 12 A* ^S ir *tf£;-r 6 MtE4S- ffl # ^ 
Si^Ffltr^-^fx&iif v?*;tf4y-<X& 
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bm&ZAx.tim%. • u^.,v^y h^Si. SrJUtU 

aa©i»sEt-i'- y-f xKux^ssrfli^-rs^^ifi 

tSr#®cti-5„ 

[0 0 11] *>5i^<4. **linw*»*»S*'fr*«sMH* 
1£B»4. ^«|5^t>«^Wfi-^i65A^*^S*jgc©A^^ 
St. *tt~««tt«*&ffl*i-$**c>m**Ri:, 
WfB«-A^*St ^KA^)^S('M)Si-€.miS«-tU^^ 
Si ol«Hi-l:*t^tt*«IS**tfc, >- v?* fcili/ -< X^r 

«-A^^St^KA^^StJ:*HS:-r6«rfE«-ta^^St 

[0012] fcs^rtu 5 m-sskm^mtt 

St. «-»^**«i«*«:ta*i-**lft©a**gki:, 
S5IB«- A^3 ^S t 3 m A^^S IwMlSi- S MSE# tb ^} ^ 
S t <D ffl \z *ti?tidm $ ix fc . M Xflltt * fc tt i- ^ iv 

[ooi 3] s>5iM4. *&mzfafa&n-£msi*m-{* 
iiei4. ^gB*^m^wfs^-/i 5 A^^^5ism©A^^ 

St. ^«BJ->*ftW«»S:tll*-r***wa^gki:, 

strfE#A7i^s t A^^sicstis-r •& mm&mts^- 
s t © pa \z ^tiz'nmm $ n . -y— fc<4 y -r x* 
»«irs»«S:**.fc-!>— 5? • y-rxKux^st. miB 
«- a yj ^s t s be atj ^s I- »it-r s mie# mti ^s t 
© FA i' % fr*f ti&m z nit . ^susfB * 

^S t S 0E A* ^S ir MJC i" * hu IE*- tU * #S t © Ffl 
XKiDZ^S^ttFfifc-rS^^^-. ISi^otffiE^^ • u 

^•>7 h^s^w^-r^.^^^^^-. *54t/is^©Bfr 

[0 0 14] 4>5VM4. *JSWir*»*>5«[^ftSI[2|£i»«: 
^fi(4. «.»*»e>m«W**a s A*Six*A**«i:, 
^Si5-m^«Ji&^-*ttl7Ji-*W^^St. tftlEA73^S 



T 

h^a<b, «r*'«U .«TE*-^ • y -fX»iR^a«r* 

jfci-a^SM**^. *s.fctfi»E#*- ^/7h« 

[0 0 15] 

£§g(i> A* £ AA^a t v 

*»^««w«#*aiA^sttj;**ai:, ii&EA*^a 

X*!RJRi-£«i6&*;tfcir-v> - / 4 XRiR^a t N 
«HEA*^»i:«HEW*^«i:^M^»lKS^fc. 

u imb-9— y • y-f 

^»*»fe««»«**AA**t5A**afc. 

^»^«*tt«»*rffl*i-*»**afc, ttriBA^^a 

■BA**afc«HBta**at«)H»5i*ifcs*tfc, m^w 
«**sui**:**.fcm*t«i«***#at v £jyf 

U BfrE** ■ u^</P5/7 h*a 5**** 
fcJ:tf»K«*tt«#***a*rlll*-r6*Wfls:« 

[0 0 17] *>SVML **W^*^5«-&*Sf**flc 

*»^**w«#*ai;*rr*tti;*^ai:s WEA^a 
fc«riEta**ai:^wi!i*i(fcS*bfc, ^*fcfiy-< 

XSr«JKi-S«IB*r**.fcf— ^ ■ y-fXKiR^at. 
«HEA**a4:«HBffl**ai:OBIJc««S*tfc, jg* 

h^&k. WEA**8i:imEU**ai:0|IBfc*«* 

*t/t, «ft»fs-e-*»«ifi«r*^^mft«i«*«»^a 

•fMS^K d3J:tf»Em*»flr**»*a*r«*i-** 

[0018] ±»Lfc#»Wl3:*5l^T. tffEf— ^ • y 
-fXRlR^att. 150pF, 5 0 0 Q^0. 5 — 1 

5 k v£x±<D&m$\y--i?mmh u< n l i oo p f, i 

5 0 0 QT'± 1 0 0 0 va±^f l^t-yM, * fc 
lilOKHz-2 0 0MHzT'2 0- 1 0 0 V/m£X± 



<5) #K§2 0 0 3- 1 5 8 1*9„3 
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MEAA*a<0#t*5#fn]fc#LT9 0° 
*^d^aS*tfcmE**ff»«*^ WIS*"*?*** 
[0 0 19] ±iKUfc#3SWJJiJ:*ttf. ih-v 1 - y -f X 

»jR^a^«* • h*a^«*»«*«ift^ 
70 a*^*«Ri--*wff*»^*a**t-c^*fcje>, 

[0 0 2 0] 

[0021] #*a@B7it t-y*fctt;<xtg 

y -YXRiR^a-CfcSA*^— ^RiRlel 

^ *ftM«-&XtttttB«rA^.fem«;6«jflr^tfi^a 

»8 oSitttlit«ftfi#«»lelB 1 0<o£¥mfir£ 
K l 0 ^ . jJK^fclJ^;ui/7 HelK9*^LtjK 
[0 0 2 2] El 1 *3j;tfl8 2 fc*5^T. ft 16lt H 

Slfe^^ ^1 3 1S-&^S^*«:^B 1 5(OSi 

-rx^KiRi-5 0 

[0 0 2 3] Hi i-^-T J: 5 fc, 1 
5^AMT-1 6 fc*HB^fefi*Sixfc««tttAA«* 
2*1. £1\ * fcli L/-C/^>7 hSIgg 9 (OA* 7 



(6) 



l/^>7hJf«, WSfctt^ 

-JHE&IH1S& 1 0 <DA*^ V 1 9 Kieig£;ft,S 0 

[0024] m«»fs -MEftiais i cm, m^y^o-i 
4 i^*t-r s« 2 <o«jR7>r ^12 (D^nApmBE^s^miE 

L S I m<D*mftmm4<DAt)ffi*5\ZfcM£tlZ 0 JO 

[0 0 2 5] @3it *»wts:^d^«-&*a**ft:as 

t§^S#fy/-CI±, AlJt- 5?«ttEN»2 1. 
*fc(j:i/^7 M3&2 2*3J:rJ5««[W«-?-gESIleIK 

T— o(0*aillKi:*o-C*3.5, rti^SM, ^5/^ 

[0 0 2 6] fcjo, A**- v f i»iRlHlK2 1. 
flU-^v-^ hlH]Sg2 2*3J:t/m^^{f -J§-£»IhI&2 3 ^ 
(1. ^:tL-PttH2<7)A*f— ^»iRlHlK8. ffim&frte 
w</uis7 HsIK9*3<fct^fi«W«#3E*lllKl 0lc*@ 

T«^**lR]Jw3fe-S:2o<o««tt x A*U— v>»JR[§]fc 
2 ifleo««A^«5«l«^««nfll-9-KftlE]K2 3« 

[0 0 2 7] BUfc^-fJ: 5tw, fc 

*9HeiK7as* A*+—^»JRE1K8, «*Sfc«:U"< 
^-ftt^2oT**^SttT^Tt 0 4 1^*3 

[0 0 2 8] B 5 {w. 

h (ecu) izmm ufc^isr^-ro 

**3, 13 5 Til. 3yhn-;UJ-^ S /h2 4^S*«:S 
WdLT. 8MB J: 5 f- LTi>5, ^>ho 

h 2 4d. xy >- hi«2 5^, m&Mm* 

oTl^c 

[0 0 2 9 ] hP-/Ua^ 7 hffl^^>^^26l: 50 
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i8b*^tt®^ff«^^^»ft:iss2 saMeg-r-s 

fc"fc^««ttA2l«-^2 9 # A* Sit 6. Lfc- 
dSoT> g 2 7 Ht, =r^bn-/U^ 

s/hffla*^26 ^S#gf2 8 ir^BBin^ffiS* 

o«-»^**A*Stt-5»^J!itt. 
2 7(7)A^*^t-^^^{^feofcSfe ! L^^^^5 0 
[0 0 3 0] = > h n —/V=L-y hffl^^^^26ll{i 

«**-^««tty>rxtt*^*i([^*flcig*2 7tc 

o*^«*»«#fi, M^^gl2 7(I^l> 
(H16#B8) Kfcb^T. ^ Mfi2 5ld£a63^ 

[0031] ^^id^-5a^*s^*^e^e«i 
*«3sjb£ t-cfflv^a^, gib 

*»JASO, D 0 0 1 - 9 4 (O 1 5 0 p F. 500 
QT±0. 5 — 1 5 k]V£JU: x £fcf*E I A J ED- 
4 7 0 1 - 1 5 0 0QT 

±iooov^±t^ 0 Sfi£i£ii»S(i. iok 

Hz~2 0 0MHzt(2 0-1 0 0 V/mJ^±Tfc6 0 

[0 0 3 2]of(i x ^s^^-i;6olWl:o 

^TKHt5, 13 6(1. #»nCC^6*^lka[¥»f«: 
SOP (Small Outline Pack 
age) s<ytr—*?3 1 l^#fJhUfcWS:^i-5p®igTfc 
So (3 6 id^T* 5 i£. ttK^U^JH^-3 4tt, 3SJ£(£> 
A^3 3»IT18 0° Oft«4rWTfc;frrRlfc:« 
9^»t?>Jx-C*3 5. *;txl;iJ:oTA;a*^3 3 1^*0* 

-< xdsm**^ 3 4 iigtst^c^^^ 

Tl>5 0 i6lr*3^T, ^3 2jb'J:(;3 5^Lfc^ 
SKI. ^tL^n««WA*«-»*5J:t/«ftWUi^«-»S: 

[ 0 0 3 3 ] 13 7 (1. «^{I^^6S^lSM*g 
®^DIP(Dual Inline Packag 
e) ^y^r-^3 6 ^»Jh U*i«*r»»±*d»e>*fc» 
^l3T*fc5c 13 7 (w^-TJ: 5 f-x It^diM^SG 
fix 1SiSOA^*^3 8lr*tLT 1 8 0° ^^S^rR§X 

8 tcppaisixs*- ^-^y Xdsu**^- 3 9 ^enft-r 

^^^I^V>T^^ 0 |37(C*5l>T. ^-9-3 7^0^^4 0 

[0 0 3 4 ] 13 8 (1. *»W^^^5***8r*a»ft:3S 
I^QFP (Q u ad FlatPackageJ^s/ 
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MLT 9 0 0 £JL±0«fi*PHTfcSU^ 1 o«±<0*r«J 
(0 8 l-^-r^lX*i±2^fS]) fclfiDSHtfctlXl^So 0 

X*, AM^4 3ii^LT9 0° EUr<E>afiS:IWXfcBi] 

iff— *«r^-/^r.-^0«iB^fe*ttlU ffi*«r^ix^ 

[0 0 3 5] B9lt *38WI-^^****«*»*Si 
I^BGA (Ba 1 1 GridArray) /.< jz-jr — 
i?4 6*5J:^ CSP (Ch i p Size Pack 
age) s<ytr—i?4 6 lH*fih l/ci^^IHt^ 

A^ffiT-4 8ibmrtbtltzm\zMLX 9 0° £X±<Dftj£ 
«rHTfc»J<Oia (B 9 l^i-fll* -522) l-S 
D^»tbttX^6c B9fc*3l^T. 4 7ttt*ftA*fi 

[0 0 3 6] ^±^tfc^I^5/^-^C*5^t, W £0 
»£ftoXV>5£>f*, — ^JcaKOA**^^* t«)?> 

[0 0 3 7]Bi0-8i4(i, *dJktt*Mtfr&11 l 

5 ©A**— S*»iRlal*8* »«fctti/^>7Ha 
»9, ««Mfflr JHHIIhIB 1 0 OA#NftOK«A«r^ 

X^£ftXl^6 0 

[0 0 3 8] Bioi^twm 10iO^t-K 
51-60. 6i<Z)gK6 1 -6 6£>£tf[e]8§:/n *, # 

6 7 #£Rtt bttXt^So HI ll^tftftt, 8<§<D^ 
>f si— K7 1-7 8*5.J:tf5eoi£#i7 9-8 3*SR» 
fettXV^o il 2 C^tMt'l^ 1 li^)^ t-K 
91-101, 5®G0gtfLl 0 2— 1 0 6*3ctt5^-<T 
y/l0 7rait^-Cl/^ o O 1 3 i^^-r^!lT*(is 9 
i^^t-Klll-119, 6^CQ}&#t 1 2 0- 1 40 
2 5*3«tt5(UB^o y>> 1 2 6^K*tfeixXt>5o 

[0 0 3 9 ] 0 1 4l^t«m 3i(^)^t-Kl 
31-133. 2fl§Ojg#L 1 3 4 , 1 3 5, 7|(DMO 
SFET1 36 — 1 4 2*3«fcT/=i Vr^t 143 ^K*t 

e>ttx^5c ::t% misyp' 7^7, i2 6int 

^1 Si^tJ:^:, ^7^/ (OP^amp) 15 

l , '< y v r l 5 2 , -Y i"<— * 1 5 3 , Siy- h 1 
5 4, 7>f;^l 5 5*fcl*ROMl 5 64^08^ 

[0040] hi o-h 1 4 K^-rm&t-is^x, ?4 so 



mm 2 0 0 3- 1 5 8 1'^ 3 
12 

^--K5 1 -6 0, 71 — 78, 91-101, 111 

-ii9, 131-133H, fci &tf*m#mmzte 

FET^^ir J: 9«/££*l,<5o Sfc. «Jn6 1-66, 
79 — 83, 102 — 106, 12 0—125, 13 
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